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V. A General Idea of the StruBure of the Inters 
nal Farts offtfh. Communicated by Dr. Charles 
Prefton. 

FJ'ISH are nor only different from other Animals' 
but likewiCe differ very much from one another* 
there being fcarce a Species of them , that has not 
remarkable Differences : Not intending to enter 
into the (everal particularities , it (hall fuffice 
to d)ferve ,the principal Matters wherein they differ 
from other Animals, of which the moft confiderabie is 
their want of Lungs, and in their not Breathing* 
whereas all other Animals have Lungs both. Terre- 
ftrial, Volatil, and Amphibious : And in Infeds, the 
ftveral Trachea that are fpread throughout their whole 
Body ferve them inftead of Lungs. It is neverthe* 
Jefs neceflary that Ibmething (hould fupply this in fiflies, 
which may have the fame effed upon their Blood, as 
the Air has upon ours, by entring into our Lungs - 
that is to fay, to divide and diffolve it, and render it fit 
for Circulation j otherwife it were in danger of Coa- 
gulating, would become movelefs and ftagnate. Now 
we find no part in Fifti more proper to produce this 
effe<a than the Bronchia that lye like fo many Leaves 
upon each other under their Gills ; for they receive the 
Water in by the Mouth, and return it by the Gills, or 
receiving it in by the they throw it out by the 

Mouth. 

It may be asked , What this is that dijfolves the 
Blmd in the Bronchia > 

It is agreed upon by all, that the Water muft necef- 
farily contain this Body that produces the Effed ; but 
they differ in afferiing what it is. It cannot be Water 

alone, 
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alone, which is fo far from diflblving the Blood, that 
it rather Coagulates it J for it is found, that if an Inje- 
aion of .Water be made into the Lungs, the Blood will 
be Coagulated there, and the great coldnefi thereof 
permits us not to doubt of it j neither is it likely to be 
a Salt contained in the Water that may caufe it ; for 
it is not Marine Salt, fince Fiih live as well in Frelh Wa- 
ter as Salt ; nor is it a Nitrous Salt, fince they live in 
places where there is not a jot of it ,• it may yet be 
thought, that this Sak containing an Alkali, it mixes 
part thereof with the Blood of the Fifties that are ia 
the Sea, which makes their Blood to be more diflblved 
and fluid than that of Frefh Water Fifti j and it is 
obferved that Sea Fifti are of a more cold Temperament 
than thofe in Frefh Waters are. 

ft kcms then to be the Air that is contained in the 
Water , that diflblves the Blood in the Bronchia^ of 
Fifli, as well as it does that in the Lungs of all other 
Animals. It cannot be doubted but that there is Air 
in all Water j the Experiment of that famous Perfon of 
the Academy, Monfieur Mar alfehdiS put this paft difpute: 
He fet a VcQkl of Water over the Fire, fo to drive 
out the Air from it j for the Bubbles that arife from 
hot Water, are only Air that breaks loofe from it, 
enveloped with (bme watery Particles* This Water he 
put in to the Air Pump, to draw out the Air from it 5 
and after that filled a Vial with it, within Two or 
Three Fingers of the top, which (pace he left full 
only of Air, and ftopt the Viol well ; and by ihaking 
it, the Water Imbibed the Air, foas to rife up and quite 
fill the Viol. 

It may be objefted, that if the Air in the Water were 
ihe caufe of this effefl:, theFifh would live in the open 
Air. I fliall only reply to this, that Fifli have their 
Blood naturally lefs hot thcci ours, fo that the natural 

Heat 
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Heat ©f ours would be a Fever in them, and Mortal, 
wherefore we need not wonder they cannot live in the 
Air J for the Nitre of the pure Air 15 ia too great a 
quantity, and too fubtile, fo that it diflbtves their 
Blood too much, and makes it too Fluid 1 whereas the 
Nitre in the Water is more grolsand in leller proporti- 
on, whence it gives their Blood only a Fluidity requi- 
(ite (o keep it in its natural State : To prove that 
it is. in the Bronchlae that t"his divifion is performed, 
we need but obfcrve their extraordinary redneft above 
any other part of the Body, a Proof that the Blood is 
there more divided : Filh are found to dye in Wa- 
ter Frozen Qver, which happens plainly from their Com- 
munication with the outward Air, being hindred by 

Tbs Heart of Fifli is different from that of o- 
ther Animals in its having but One Ventricle ,• for it 
has only the rena Cava and the Aorta that open into 
it, having no Lungs j fo that by the Jorta the Blood 
comes out of the Heart, wMch is branched into a 
Thoufand Capillaries over the Bronchise, and is after 
reunited ; which re-union is made under the BaHs 
of the Cranium ; and becaufe the Blood , when 
once there, has no need of being forced higher up> 
wards , they have no occafion for a fecond Ven- 
tricle for that purpofe , as Terreftrial Animals 
have. 

The Re-union of thefe Capillaries of thff Bron- 
chiae being made, they form Two large Trunks, of 
which one proceeds towards the Head, and the other 
towards the lower parts. 

Filh have a Diaphragm, but not for the fime pur- 
pofe as in other Animals that Breath? it is always 
Strait and Tenfe, and Perpendicular on the Vertebrae, it 
hinders the fermenting Salts that exhale from the Inte- 
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§ines from comipg to the* Heart, which might caufe 
fome alteration there. 

Their Stomach is Membranous ; for Fifli fwallow 
down other fmaller Fi(h whole, and fomecimes Earth ; 
wherefore 'tis needful to have a power or Coocrading 
and Straitning it (elf, forceably to break to pieces 
the hard matters contained therein. Their Inte- 
ftines make (everal great windings about ; a figo 
the Fermentation is but flow therein, which is made up 
by the length of the Inteftines. 

The Liver has much the fame Situation as in 
aiher Animals, as al(b the Spleen has; they are 
provided of a Gall Bladder, a DuBm Choledochm 
and Pancreas^ or rather Two little Bags faftned to 
the Ventricle for the fame ufe : As to the reft of the 
Parts, Fifli have ufually many Pancreas's, (o that 
in fome there have been told Forty Four; they have Kid- 
Beys, Bladder, &c. 

They have the Ovary near the Vertebres of the 
toins; the Eggs come forth at a paffage below the 
Anm.f and the Male has a hke DuiSus or Hole, 
by which they ejed: their Seed upon that of the 
female to impregnate the Eggs, which the Male (bme- 
times changes the Colour of as he pafles over them^ 
when he cafts his Seed upon them after they are 
laid. 

Filh have on the Vertebre of the Loins a Blad- 
der , very large in proportigp to their Bulk, which 
ferves not for their Digeftion , as Dr. Needham was 
of Opinion^, for there is no DucSlus found from this 
Bladder, leading to the Stomach ; and if fometimes fiich 
% Dudus may be found, it permits the Liquor Syrin- 
ged into it , to pais froni the Stomach to the 
Bladder, but. not. at all the other way from ^the 

Bladder 
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Bladder to the Stomach , which ihews that Opitii- 
on not right. There is more reafon to believe 
its ule is by dilating it ftlf, to render the Fiffi 
lighter, as odcafion ftrves, for Swimming : So that 
when this Bladder is dilated, or the Air contained 
therein weighs lefs than an equal quantity of Water,* 
if it be dilated a little, the Filh weighs as much 
as Co much Water j and if it be comprefled, the 
Fifli weighs more than an equal quantity of Wa- 
ter ; for the Air Comprefled , weighs more than 
when 'tis Dilated. 'Tis a Riile in Hydroftaticks , 
that a Cody thiat weighs more than its equal Bulk of 
Water muft fink to the bottom,- if it weighs lefs 
it will rife to the top ; if it weighs exadly equal 
to fo much Water, it will ftay where-ever 'tis pla- 
ced. Now the Air of the Bladder, by being Com- 
prefled or Dilated, by means of the Muicles of 
the Fifli, caufes the Fi(h to be more or left hea- 
vy. That it is this Bladder that makes the Filh 
Swim is plain,- for .if it be by any means burfl, 
ib that it cannot be Extended , the Fifti can no 
more raife it CcU in the Water , but keeps conti- 
nually at the bottom. The Fins and Tail aflift 
them in their paflTage through the Water, whether 
they will ,- but the Dilatation of the Air in the 
Bladder makes them capable of Swimming after the 
fame manner , as the Dilating of the Lungs and 
Thorax of a Man bears him up in the Water. 
Flat Filh , fuch as Soles , have none of this 
Bladder 5 for they are able , by reafon of their 
Breadth , to keep themfelves up in the Water. 
Cray-filh , and other Shell-fi(h want it likewife , 
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for the mofl: part , for the)^ creep only at the 
bottom of the Water ; there are many FiAi 
have them double. 
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VL De Ratione Tcmporis quo grave labitur 
per redam data duo pun^a con jungen- 
tem, ad Tempus breviffimum quo^, vi 
grayitatisi tranut ab borum uno a^ al- 
teruBi per arcuoi Cycloidis. 

Theorema, 



Q / w Cyikide AVD cujw hafis AD ifi horhonti 
\3 farMda^ f^ertke V iiwfum J^eiiante , ex A du- 
tatur uHmp^e rella AB cychiJi eccurreni in B, fx 
quo ducatur niia B C curv^ Cyckidis B D /» B nor- 
malis^ ad quam ix A dtmittatur pirfendicHlaris rella 
AC* Dko Ttmfm f w ffan^e i quiete cadets ex A, w 
fiia gravitath decurrit reBam A B, eJfeadTemfm qm 
percurrit Curvam A V B, ficut reHa Ah ad re&am A C 

Ver B ducatur BL paraU 
tela Cychidh axi VEj 
(S BK, lafi AX> paraU 
lekj occurrens axi in G, 
(§ circuk fuper Diame- 
trum E V defiripto in 
¥ &E^ Cycloidi denique 
inK. Dncatur reSla EF, 
quaexCynhidisnatura pa- 
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